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Chevron 

C. D .. Fiddler 

Chevron U.S.A. Inc. 
P. U llux b:3b5, 8akerstield, CA 933Hfl March 4, 1983 

RECEIVED 

liAR !~ 19~3 
OIVISi.ON OF OIL I!!. GAS 

B..A K~ RSF I EL.D 

[ )l\'ISion fV1UJh\~1t..!r KERN RIVER INJECTION 
WELL NO. 2-D, CHANAC ZONE 

Northern C.1lilornia D1visin11 
P1odtJl'!ion DPp.-·uttth.:Jilt 

Mr. A. G. Hluza 
Division of Oil and Gas 
4800 Stockdale Hwy., Suite 417 
Bakersfield, CA 93309 

Attention: Mr. David MHchell 

Gentlemen: 

' ri'7 ,·l ::~ t~ r1A-"' ,_ 
ttWl ,c-{~tt~:J' ().1;"-·'\f~ 

Chevron U.S.A. Inc. is submitting the attached information in response 
to your correspondence of January 29, 1983. You requested we supply 
(1) a statement of hardship resulting from stopping injection intD 
the subject well, and (2) water analyses of the current inject:i.on 
waters. 

Eliminati.ng injection at this well eould under certain circumstances 
directly reduce our Kern River oil production by 1,000 barrels per day. 
It could also reduce or affect the Kern River production activities of 
Kaplan Oil Company, Star Oil Company, and Santa Fe Energy Company, and 
our total production. Chevron, West Coast, and vJitco Refineries are 
also sornewhat dependent on this well. 

All of the above listed companies deliver waste water to the Chevron 
U.S .A. water plant for treatment and disposaL Normally, our water 
plant discharges cleaned produced water to the Beardsley Canal. Well 
No. 2-D is the only backup disposal for this canal discharge. This 
backup system i.s necessary at times when there is a plant upset: or 
when a number of steam generators are down. The water plant is also 
used to treat steam generator feedwaters. 

When plant upsets occur, this well is used to supplement water d:i.scharges. 
During these episodes, this well and on-s:l. te sumps allow the prod11c t:Lon. 
and refining actlvH:les to proceed usually for a long enough period to 
restore the plant without adversely affecting any of the users. Without 
tM.s well, shutdmms would. be required of any or all users. These 
shutdowns would require that oil production be stopped. 

As you know, any shutdown of producing wells results in a number t>f 
wells sanding up. These in turn require expensive and time-·consutni.np.; 
workovers before production can be restored. The cost of such an 
event is difficult to determine. 

A cost more easily determined is 
which could depend on this well. 
30,000 B/D. Assuming an average 
nation of the well would mean an 

that of directly affecting prcdution 
The injection rate of this well ~s 

water to oil ratio of 30 to 1, el~mi­
oil production decrease of l,fjQOB/D. 
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Also included are water analyses of water that would be injected. 
Analyses were made by both BC Laboratories (Attachment I) and our 
company laboratory (Attachment II). A water plant flow schematic is 
included w1 th each set of analyse~:>. Sample points A, B, and C are 
ide.nti.fied. Point B is the most representative a.s it is a combined 
stream of A and C. 

As discussed with you, we have been unable to prove actual oil content 
in Chanac formation waters. Though we do believe the Chanac sand to 
be low·er sand bodies o.f China Grade production sancL It is our belief 
that the Ghanac sands most likely have some oil eon.tent and actually 
have continui with China Grade t1on zones. 

A review of DOG literat1J:Ce (see Attachment III) c1assifies the Cr1anac 
as und ted. No known barrier is identified. We believe 
these zones to actually be the bottom of the China Grade sands. 

matter~ 

At ts 

your t in appealing the proposed ruling. We are 
our seareh for data sources to e support for the 

there is any additional information you need in this 
contact Hr. D. 0, Culbertson a .. t (805) 393-1312.. 

Very yours, 
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t~f IIICAl All At YSI$ LABORATORIES IN( 

Chevron U.S.A., Inc. 
P. 0. Box 5355 

J I ICLIN IIC e~o~r ... I~>~GI 

3016 UNION AVE IUKERSFJELO. CALIFOANIA lll05 PHO!IdE 324-1815 
MAIN OJf'tCE 4100 PtlRCE' ROAD BU.ERSFI[LO CA 9ll01 PH01>4£ 327-4911 

Date Reported: 
Date Received: 

2/9/83 
2/3/83 

Bakersfield, California 93388 Laboratory No.: 1285 to 1~9~CEIVEO. 
Attention Mr. C. E. Fieber 

WATER ANALYSES 

Sarnnle Descrintion 
----~····:;~: __ _.,.. ... _ .... -..... - ...... :..!-_ __ 

Kern River Water Reclamation Plant: 

Pt. A 2/2/83 1300 hrs. 
Sample Pt. A 2/3/83 

Pt. B 2/2/83 
Sample Pt. B 

Pt. C 2/2/83 
Sample Pt. C 

1300 hrs 
2/3/83 

1300 hrs. 
2/3/83 

B C LABORATORIES. INC. 

BY 

cl 

P. 0. #M-609575 PFOD 

38. 
45. 

36. 
36. 

26. 
23. 

UAR ii 1983 



'SAM Pl. EO 8'1' 

lA!!ORATOFIV PHL 1291 
FIEltl 

ZON IE 

ANALYST IA~PLE SOURCE A __ .,.,. • ., ___ ,..,...,.a_t"'"" __ ........,,""-..,..,.. ___ ,..,,.-,........,,..,. __ ,_ .. _., ........... .,.........,..,.,,_,. __ ,,..,~.,__...,,_ • .__,.... .... ..._ ___ , ......... , ____ .. ,._.,..,.,,_"""""""....., __ ..,_ .. , __ 

!t~.QL<;;.!\..1....~ ___ (9 ~{;._!Ji!JLA110l.l.----·­
~~LLI&~&~s PIR LillW 

,, __ _l_t!;_p. C_I.Jli.JL_\L.~!LL____ ~!. .. ~\;.I.Ui!L .. '!..I!I..I..lL~ .. 
lDU!VALENTI PE~ ~ILLIDN PEMCENT 

SODIUM 
CALC! UN 
~UC>N IE S lUll/! 

IARIUii 

~~ TROIH I UM 

~·OlA!IS!UM 

Iron 
1HH. ~'H A '"f[ 

CHUi I~ I !:IE 

C:Ailii{!)O!I!ATf. 

!Ill Cl4lll!ld::H'IA1'[ 

H'!'l:l!IOXUH£ 

i(lO!!l( 

!·II..II~A 

I iliON , J~;LUl~ fi'!IA 

ALK ALl 5 

[ld'ITHS 

S"'IHliHw IICID!!li 
ll!E,U P,4:IO!ll 

~'<~Ill 

C:a 

•Aw 
l\la 

!br 

li: 

Fe 
'!H».t 
Cl 

co 1 
loll CO$ 

('»4 

X 

''ott 
'II(, 

1!\ 

161. 
34.5 
5.4 

(-) L 

13.2 
0.60 

44. 
145 . .5 

0. 
275.S 

I 26. 

'liWARY IALI~ITY 
SECONDARY SALINITY 
PRIMARY ALKALINITY 

7.00 36.68 
1.73 9.07 
0.44 2.31 

0. :~4 
o. o:; 
0.92 
4 .. 11 

4.52 

19.09 

S2.68 

24.24 

1.78 
0. 16 
4.82 

2L 52 

2:5.66 

100 0 

1.6 
HYDROGEN SULFIDE less than 0.1 ppm 
IE QlJ I VA!. EN 1' ~A L T 5()8. M~/lNwC1 

lliESIHIVI'I'Y ft 11°r 1L49 O,M. 

CIH.ORINITY,240. M,/LN .. C:l 
· 93 1' tal 1()0 0 1111.. I H I T'V 0 ,. · · • S !' If. C I v:· I C <HI A V I TV 1.000 

IUI.I''IUTE !UU!IIlli"Y C:,Uia0~/1\H/CtH.OAIIH( pH 6.6 
''~""""""'""'~--··''""'""""' ... "'"""''""""""""'"-""'.....,_' _ _."'""""""".., ... ____ """"1""""'0""""'"'"''"""'""""""""-'"-'"';"'_..""""'""'''""'P""''-J>NO--~··"'"""'""'_,_,, _____ ,ooo~<'""'''-'""'"'"'"'''"-.,,_"'·'--""'-"""..,..~...,.....,.,,._l"'"""-"'l'lt@ 

Note: ect water cont s 
solids content of "normal sea wat 

(~) re to "1 ess than 11 • 

~·~o .. :\Uil (lh·• 1'•41101 

'··~·g~ ·~ "·*·~· 



'\~,...,.;., .... , 

- -- _ ..... , Ill • ....... ..... •• 

t~ ·-··~·--,. .... ·-·--~-·-----~~~-----.. "---··----------""'--·--------"DUE oF IH:PORT 2/9/83 WELL No. Kern River Water Reclamatio11 Plant 
tHTE Of UNPLfNI.ii 2/3/82 COMPANY· Chevron USA 
SAMPLED IV fiELD 
lADORATOJtY NO; 1293 ZONE 

--~;.;.;.H..;,A;,;;;;L:.;.Y.;;;S.;;.i_, _, ... _.,.,..__ _____ ~-----b----· ·--·-·--. SAN':.~.E SOUf!.f:E __ Samp~e ~olJlt _A 1300 hrs. 

SOD fUM 
CAL Cl UN 
ii!AGtU:SfUU 

IAJUUM 

STRONTIUM 
POTAUIIJM 

Iron 
SUI.I1'tUTE 

CHLOIU DE 
CUIIONATIE 

I I CUIONAU 
HVOROX I DE 
IODIDE 

SILICA 
I RON • ALUM IN A 

... 
Ca 

lldg 

ilh 
h 
I 

Fe 
so. 
ce 
co, 
HC:Oa 
I'JH 
I 

192 . 
37. 
5.9 

(-) 1. 

13.8 
0.62 

43. 
194.4 

0. 
275.5 

126. 

__!!EACTIN!; VA!.J.I_E_ ~ JlAL.!Jt .. 
IOUIVALENTI PEl MILLION PliC£NT 

8.35 37.71 
1 .. 85 8.36 
0.49 2.21 

0.35 1. 58 
0.03 0.14 
0.90 4.12 
5.49 25.17 

4.52 20.71 

TOTAL ---- .. 
~-~~llli\IH•~ ~- M'IIRI.~W-~-~..,;.;..__,.... ___ , __ U !IIIII-· PIMIWII,_I R-U-MI_II!,.. ... IIOIJ...;;;.2.;;.l.:..o ;;.9.;;;.8 ________ ~.~~:.!l ..... Q.~~.. ------- p 

.!!2Y..f. 
AlitA!.. II 
UUHS 
STRONG ACIDS 
IUU ACIDS 
Ct/URTHS 
Ca./M2 = 3. 78 
CIHOlfiDI: UL IN I TY 
SULPHATE SALINITY 

2f ~~ I Si tl L _tH Aft !S.Ii.lt 
PRIMARY SALINITY 58.58 
SECONDARY SALINITY 
PRIMARY ALKALINITY 20.00 
SECONDARY ~LKALINITV21.42 

!U..~~!i£..9J.LL 
BORON ]. .5 Me/ll 
HYDROGEN SULFIDE less than O.l ppm 
ECUJVALENT SALT 607 Me/LNeC1 
RESISTIVITY 8 770F 9.62 O,M. 
CH L 0 IU N lTV 3 21. Me/1. NoC:1 

Totals 100.0 SPECIFIC GRAVITY 1.000 
CARIONATEICHLORIOE pH 6.7 

--··----------~--------------------------------

Note: 'The subject water contains 0.025 t:l.mes 
the solids content of "normal sea water". 

( ··) refers to "less than". 

Pu. Ul !hw 7 .. 01 
•• ,.,,. •• u.a.A. 

) 

"'"----
CJ +I+Ir 104 ........... ,. ·-7l-.. ~ Z:l ::·II.L, N.A IIIA1U.8 

•••~tor___ . ~~·-·---·-·-·--



~~~·----- "'IIIPW ·-·..-"""'.._., .. 111M fJ ..,...- .,..,.. """-. -·'Eii!ll' •• • w • -w:- ll II v--·'W" IY 8 

------··------------·---------------------------------------- - -f>A.TE OF IH.POIIT 

EHTE OF SAMPliNG 

SANPU:O lilY 

LABOIUTORV NO; 

2/9/83 
2/2/83 

WELL NO. 
COMPANY· 

FIELD 

Kern River Water Reclamation, Plant 
Chevron U.S.A. 

1292 ZONE 
•A~N~A-~-!~!-J_, _____________ ,.._. ______________ , __________ ~~-A~M~P~L~E~S~O~U~!~S~E~·----·~S~am~£~1-e~A~~l~3~0~0~h~r~s~. 
l!.~U ___iQ!it_~ !:IT !!.Is liON __ !i.AilJ.l!JL ... Y.llJJ.J__ R U C TIN G y M,!J ~ 

SODIUM 

CALCIUM 

MAGNtSfUM 

IIARIUM 

SUONT IUN 

POTAUIIJM 

Iron 
IUI..I"IUT£ 

CHL.OR IDE 

CUIIONATI 

IIICAUOP«ATI; 
HYDROXIDE 
IODJDI 

S I 1.1 CA 
I ftON , AlUMINA 

TOTAL 
--llol/1111!!11'<1,..,.. 

GI!IO~ 

ALKALIS 

fh 
c. .. , 
••• 
Sr 

lit 

Fe 
so_. 
Ct 

co, 
Hco1 
QH .. 
I 

1101 

•z0 a 

MILLI&RAWS PlR LITlR IOUIYALlHTS PER MILLION PERCENT 

168. 
34. 
5.2 

( -) 1.0 

13.4 
0.63 

41. 
148. 

o. 
282.4 

128. 

821. 

7.30 
1. 70 
0.43 

0.34 
0.03 
0.85 
4.18 

4.63 

19.46 

37.26 
8.67 
2.19 

1. 73 
0.15 
4.40 

21.64 

23.96 

100. 

.. 

--------.....-.-u-•-·---~~-----------------------------...-.--•~·-•-•&-f~*---·------------
,.MI SCEJ..LANEQUS. 

52.08IORON 1.7 Ms/ll 

'. 

EARTHS 

Sf..!'f~l!'l.f;AJ. ~l:fARA!iUJt 
PRIMARY UI..IPO TY 
SECONDARY SALINITY 
PRIMARY ALKALINITY 
SiCONDAIY ALKALINITY 

HYDROGEN SUI..FIDE less than O.f ppm 
STRONG ACIOI 25.90 f.OIJIVALENT IAL.T 526. Ms/tHeCI 
lUU ACIOI 22.02 I\H:SI51"1VITV e 77°F 11.11 O.M. 

CH LOR IN f TY 244 Ms/L N•CI 

Totals 100. SPECifiC: GUVITV 1.000 

Ca/UUHS 

c~t~~ o'i iAtS. N I TV 
CARIONATEICHLORIOE pH 6.7 

~~~-··-·------M!-·•-•--•n•w--·-·--·-··----·-·---------------·~--------------.-..----..-.__..--..,. ... ---. 
SUI..PHAT[ IAL8NITY 

~l£!.l!.J.. .iRA PH. U+i~tg+Ba+Sr 
.. "lifiUCTI i!IG YAI.UI + 

Note: The subject water contains 0.023 
the solids content of nno:rmal 

(-) refers to "less than". 

Pt:o. Ul lin 7"'01 
p ••• , •••• u .•••• 

CI+I+Ir to• ... ::::::~ ::·~ N=----



-"":'- • a;, ... 

DA·T E 0 F REPORT 
D'TE OF SAMPLING 
SAMPLED BV 

LABORATORY NO;l296 

2/l0/83 
2/3/83 

WELL No. Kern River Water Reclamation Plant 
COMPANY· Chevron USA 

"" "-~ v,!!.! ··-" 
jLAJH£!1..1 

SOD tUN "• 
CAl. C IIJN c. 
NAGNESIUN ... , 
iAIIIlUN lh 
STRONT IUN Sr 
POYA$$1UM. I( 

Iron FE 
IULf'HATE so,. 
t'IH.ORIOE tl 
CARBONATE co, 
IICAUONATE HC0 1 
HVCROXI DIE QH . 
IODIDE I 

SILICA SIOz 
liON. ALUNINA. ttzoa 

__£_9tK.t !:!1 RATION 
MILLI&IAMS ,tR LITEM 

182. 
37. 
s.s 

(-) 1.0 

13.6 
0.62 

43. 
187.3 

o. 
270.3 

126. 

865. 

FIELD 

ZONE 

UldPlE SOURCE _S~f!!.£l<:_~t B 1300 hrs. 
--l!!...§:_g_Il..P!.!L.Y A L U E _ !!...~ 
IOUIYALlHTI P£1 MILLION rlattNT 

7.91 37.36 
1.85 8.73 
0.45 2.12 

0.35 1.65 
0.03 0.14 
0.90 4.24 
5.29 24.90 

4.43 20.86 
~ 

21.21 100. TOTAL 
~-----~~----~---------•--u-•~-,-~·-~---••·----------------------~·-·-•--••••-•-•-••--------------------__.___ ___________ P. 

~ 
ALK AI. I I 
EARTH$ 

URC.HiG ACIOI 
WEAK At IDS 

Ca/UITH$ 
Ca[Msz = 4.11 

CHLOR,DE $ALINITY 
SULPHATI IALINITV 

~~ 
PRIMARY SALINITY 58.28 
SECONDARY SALINITY 
PIUMUV ALKAL IN I TV 19 • 74 
IU.:CONDUY ~LKAL lN lTV 21.98 

Totals 100.0 

CARBONATE/CHLORIDE 

}'I ~~at.L.ANE<llo!!. 
BORON 1.4 M11LII 

HYDROGEN SUlFIDE (-) 0.1 ppm ' 
£ OU I VALENT IAL T 590 • Mg/l NoCI 

IUS I ST IV I TV #I 77 ° F 9. 90 0, N. 
CHLOIUNIT't' 309. M1/LNoC:1 

SPECifiC: GRAVITY 1.000 
pH 6. 7 -------·I!J!I-·.,-------------.. ~~~-·IJIUIIaW· - - ... --~--~~~-··-·"'·-·------"--··-----~~~~--··---~·~~~-·-----~---

Note: The subject water contains 0.025 
times the solids content of "normal 

(-) refers to "less than". 

4--
C:I+I+Ir 

Ailtt lllltl"liUCM'I'I •r,t')Ht HA Wllfll.w 
~ ~. \ \j; 

,., ill ~· .. -



-----~--- ...._..,.. ... __ ... .,. .... __... .. -- .. ---------- _,...,....., ... I"'UIIU,. ... ._--lfU"IJTIIJ 

.,.:ATE OF UP0;;-·2/10/83 --------------~----· 
wELL No. Kern River.Water Reclamation Plant 

D'TE Of SAMPLING 2/2/83 COMPANY· Chevron USA 
SAWPLIED IV FIELD 

ZONE lABORATORY NO~ 

~A~N~A~L~Y~S~T----------...-.-----------~---------------------~S~A~M~P:~L~E~s~o~u~R~c~E~-?~El~-!gint B 1300 hrs. 
1295 

SODIUM 
CAL CfUM 

MAGNESIUM 

IARIUIII 

IUONTIUM 

f'OTAUIUN 

Iron 
IULPHAU 
CHLORIDE 
CAIUIONATII: 

IICUIONATI 
H YfHIIo:K I U 
I ODIOIE 

Ill.. ItA 
f RON, ALUM IN A 

Na 

Ca .. , 
lh 

h 
I( 

Fe 
so, 
Cl 

co, 
Hc:o1 
OM 
I 

_£,QNCt Nl!AlH.1M__ 
MILLIGRAMS PEl LITER 

157. 
33.5 
4. 

(-) 1.0 

13.3 
0.53 

46. 
147.3 

o. 
251.2 

130. 

REACTING VALUE REACTING VALUl. 
IQUIYALINTS PER MILLION PERCENT 

6.83 
1.68 
0.33 

0 .. 34 
0.03 
0.96 
4.16 

4.12 

37.08 
9.12 
1. 79 

1. 85 
0.16 
5.19 

22.52 

22.29 
.. 

. ~ 

---~-...... -..... ·-----·~~-~~~--·-·-· ·-~ntt---·-··~-WIIl_?_~-~·-·-·-·-·li:II..., ........ IJI~~-·----·-· -----~-----1-~~·-----I_o_o_. ______ • .. 
.~!1.2!U! 

AllAliS 
EARTHS 

STRONG ACIDS 
IUU AC:IOS 
Ca/URTMI 

f~ll}l& ;,_ 512~~~~ I TV 
SULPHATE SALINITY 

~~~C.~~.SHARA~TL~ 
PRIMARY SALINITY 
S£COHDARV SALINITY 
PRlNARY ALKALINITY 
!!CONDARV ALKALINITY 

Totals 

CARIONAT!ICHLOIIDE 

.!!.l.l£..'* L L. A fi E 21,! 'L 
55· 421H:'tRON 1. 7 Mu/tlt 

HYDROGEN SULFIDE less than 0.'1 ppm 
22 .44r.ou I VALENT SALT 5~0. Ms/LN•CI 
22.14RUIITiVITV fJ nov 11.24 O.N. 

CHI.OIUNITV 243. 
100. 1.000 SPECIFIC GRAVITY 

6.8 pH 
----~--------~-----------------·•-•-r~-u-n---~-•-•-•-•------==~-·---·-·---·--~----·--•-·---------------

Note: 0.022 tl~me ... 'fhe subject water contains .. 
the solids content of "normal sea water". 

(-) refers to "less than". 

Pu.ut r~~~e .. , ... ,, 
P11Dfll t• U,I,A, 

) 

·' ~! f .,. 



~~~------------------------·---------------------------------· 
DATE Of REPORT 2/10/83 WELL NO. Kern River Water Reclamation ,Plant 
I>'TE or SAMPLING coMPANY· Chevron USA 
SAMPLED IV 2/1/83 FIELD 

lABOftATORY NO; 1294 ZONE 

~A~N~A~I.~V~S-T._ _______________________________________ ~S~A~ioi~P~L~E S~~E ____ B __ ·-···-----------------------
@1\DI,;:!I-§ 

SOD tUN "'• 
CALCIUM c. 
WAGN E 5 fUM .. , 
IAfHUM •• 
STRONTIUM Sr 
i"OTA$SII)M K 

Iron Fe 
SIJ l. PH An: so,. 
CHI. Oft I 01 Cl 

CARI!IIONATI eo, 
II CUIOIUTI Hco1 
HYDROXIDE aN . 
IODIOIE I 

III.ICA 110 1 
IRON, AL.UN UUo ttzoa 

152. 
31.5 

3.4 
(-) 1.0 

13. 
0.52 

45. 
142.3 

0. 
237.3 

126. 

751. 

REACTING ~ALl,lE, 
EOUIVAL£HTI PEl MILLION 

6.61 
1.58 
0.28 

0.33 
0.03 
0.94 
4.02 

3.89 

17.68 

REACTING YALUE 
PHI CUlT 

37.42 
8.95 
1. 59 

1.87 
0.17 
5.31 

22.71 

21.98 

100. 

.. 

TOTAL 
~~~--~~~~ ....... ~- ·llll-- -------------------------------·· ..!.!.2M.f. .QU.. .. I !';A\. s;.ft.~]:.A !LJ.1Jl. JU S C U, L AN E OU S 

ALKALIS PRIMARY SALINITY 56.04 IOIIION 

EARTHS IIECONDARY SAL IN ll'Y HYDROGEN SU\.FI DE less 
STRONG ACIDI PRIMARY ALKALINITY 22.54 EQUIVALENT SALT 49&. 

1. 8 Mt~/ll 
than 0 .1' ppm 

Ms/LN•C1 

IIUK ACIDS UCONOUV 'l..KALINITY 21.42 RESISTIYITV e 77°Fl1.76 O.M. 
Me/I.NeC1 8~1~AR!Ng. 62 CHI.ORINITY 235. 

Clnofuu: SAliNITY Total 100.0 SJI'ECIFIC GRAVITY 1.000 
SULPHATE SALINITY CARBONATE/CHLORIDE pH 6.7 

---------·--~___.__...,_. 'wa.!llti'IIIU 1 -·--wiJ'IPUn ____ ____.,_, _____ .,._, ... ~.,.._,,_, __ u..,_, .... ,._._llilll! __ 

Note: The subject water contains 0.021 times 
the solids content of "normal sea water". 

(-·) refers to "less than". 

Pu.ua lib,. , .. ol 

> 

i--
to 

IN ~~INAL $lA WATII• 

II' 1111 'fC II Ill V, S ,l. Ill \IIIIIIUH-?9---fl;,....-1;~~~-:;_---· 



... ~,,., --..n"--...-"'~'"Oiiil £./J.U/~5 w~:Lt 1\11(), 

COMI"ii<NY· 

fiHD 

ZCH'l 1:: 

Kern River Water Reclamation Plan, 
r.hevron USA D'TE OF IAM,LIHG 2/l/83 

U.MI"t..EO IY 

LAIOftATORY NO~ 1297 

!.MUS ... ~l.Ji 

!JOOfUM 

tli!.L tJ UN 

il!A~,;N e: 51 u~ 

II'UI !IliUM 

liiiHIIN'I" HIM 

li'OlA:UHIM 

1-UI •. I!'.UU 
t:Hl.Cit I Oil£ 
Cl\illi()iii!A'U 

IJ I C.•UilltUI!A 1'1 

H~'~HU:l~IDI 

j OIH or 

IHeCii!. 
~~ON. AI .. UN IN ,IJJ, 

At.K.UU 
t>'!l~tn~l 

llii!ONG IH:ii:.IS 

lii.I[AI\'1 A~~~ D!· 

N $ l'V 
SULPHATE IAL~HRTY 

llll'u.us ~h .. 14t) 
Pm1~~~~ •~ ~.I.A. 

Ph 

c* 
Ut 
fh 
Sr 
Ill: 

Fe 
uo. 
Ci 

co1 
Ht0 1 
QH 
J 

ilt).lt 

ft!OI 

·---~.9 !~tt.. \.!i.l..!tt1J.l.Q.!i._ ... -
MILLI·~·~~ PI~ Lilli 

140. 
32.5 
2.5 

(-) l.O 

12.5 
0.23 

45. 
135.9 

o. 
209.6 

l 

6.09 
1.63 
0.21 

0.32 
0.01 
0.94 
:~. 84 

3 .. 44 

16.48 

c 

~-L~S.:~U.!:t!i ... Jl.l\J..li 
!'IIH~Bl1' 

36.86 
9.87 
1.27 

1.94 
0.06 
5. 72 

23. 

li!H;QNII),AftY $All WI! l'f'V Hn)~CHHN i!Jl.F 11:11!: ( 
l , f~ >'1<11\lfUS 

0.1 ppm 
IP!II!INAIII.''II' AI..KAU!i!ITY 19.44 I£QUIVAH.!I:.NT iAl'f 467. 
iU::t~l:lktlU'!' AI..INITV 22.40 ~UISTIVITV fl\1 ·n€1f 12.50 

Totals 100.0 
ClftiORAII/CNLD~IDI 

1.000 



I I 
i ---··---·". -· .. ,..-~ ...... -·-------------·-----::-:-------·--------

.DATE Of REPORT 2/l0/83 WELL NO, Kern River Water ReclamatiO~I Plant 
IHTE OF' SAMPLING 2/3/82 COMPANY· Chevron USA 

FIELD SAMPLED BV 
l AIOUTORV NO.; 1299 ZONE 

SAMPL~. SO!:!!.£L... •. Saml'l~_Po:i .. J.!L..£~;mQ_ hrs. ~H AI. VS ~ ..... ·--·-·--·-··-·-· --·----··--·---··· .. ·-··-
.u.uc..ru 
SOD fUM Na 
CALC HIM c. 
Ul A G·fH: S fUM .... 
BAR HIM Ia 
SHIOHTIUM sr 
fi'OU.SSII.IM K 
Iron Fe 

SULPHA TIE so4 
CHL.ORI DE Cl 

CAIUONU£ co, 
Ill C.UIU'liNAn: Hto 3 
HVCHtOXUE QH 

IODIDE I 
. 

Ill. ItA 510 1 
IIII'ON, ALIJN INA. t1ta 0 a 

.J~Q.Y..f 

142. 
31.5 
2.4 

(-) 1.0 

12.2 
0.4 7 

45. 
139.1 

o. 
209.6 

123. 

__li~1..11!£. VA I. U E 
IQUIVALlNTI fEll ~ILLION 

6.17 
1. 58 
0.20 

0.31 
0.03 
0.94 
3.93 

3 .. 44 

16.60 

!t E A C 'T I N !L.YAJ...IL!. 
i'l£11tEN'I' 

37.21 
9.53 
1. 21 

1. 87 
0.18 
5.66 

23.64 

20.70 

100. 
----·----·----~ ... !IW< .... 'I' •• ..,. ·-

•. 

AI. I< AI. Ul 
!EARTH I 

STRONG AC:Ull 

WUK ACIDS 

Ca//IUTH$_ 

~tU. 
PRIMARY SALINITY 
SECONDARY SALINITY 

58.60 BORON 1.8 MefLI 
HYDROGEN SULfiDE (-) 0.1 ppm 

PJllllitARV'IU.KALfNITY 19.56 EQUIVALENT IALT 473. Ms/uc.et 
SECONDARY ALKALINITY 21.84 RESISTIVITY • 77°F 12.35 O.N. 

CHI.Oili!IUTY 230. Me/1NeC1 Ca Mit = 7.90 
CHLO~ID! SALINITY Totals 100.0 SPECIFIC GRAVITY 1.000 
SULPHATE SALINITY CAIDONATI/CHLORIDE pH 6.6 

8 lilltlll-llliJ -~~~~~ 1i llllll:t:llli--lll ~~--~-~ -·-·-·----·B-DIIQ_O.......,:_III$1 ___________ Iii ___ U_RI~-IP'I ___ illllolll __ _ --~-~ 

Note: The subject water contains 0.017 ti~ 
the solids content of "normal sea ~ter". 

(-) refers to "1 ess than''. 

Pu • :Ut lhw 7ofiCII P.,., •• •• u.e.A. 

) 



"";;;E OF REPORT-··· 2/10/83 
IHT£ OF UMPL I HG 2/2/83 
SAMPLED IV 

WELL NO, 

COMPANY· 

FIELD 

Kern River Water Reclamation Plant 
Chevron U.S.A. 

LABORATORY NO. 1298 lONE Sample Point C 1300 hrs. 
ANAlYST 

SODIUM 

CALCIUM 

IIUGNUIUM 

IIARIUM 

$UONTIUM 

ii'OTAUIUI4 

Iron 
IULPHATE 

CHLOR I Di 

cuaoN&'U 
IICAIUSOIUU 

H YD ItO X UUii 

IODIDE 

Sf 1.1 CA 

IROIII, ALUMINA 

TOTAL 
------ 1111·!-l&M? 

.9.!.9.U 
ALKALIS 

URTHS 
STRONG ACIDS 

WUK ACIDS 
Ca/EAIIITHS 

c~f6~f~i ~At 7N I TV 

$UL,HATE SALINITY -·------------

Na 

c. .... 
•• 
Sr 
l 

Fe 
so,. 
Ct 

co, 
HCO:s 
Clft 
l 

SAMPlE SOU~R~C~E~ ............ _.. __ ..._ ________ .___ 

---tQ.~ .. k..l NT !AI lPN 
NILLIGIANS PER LITER 

REApING VALU ~-- REAp I NJL VAI.\l~. 
lOUIVALlNTI P[R MILLION fEICtNT 

156. 
33. 

2.3 
(-) 1.0 

12.8 
0.43 

51. 
148. 

o. 
214.8 

132. 

6.78 
1.65 
0.18 

0.33 
0.02 
1.06 
4.18 

3.52 

37.84 
9.21 
1.00 

1. 84 
0.11 
6.05 

23.86 

20.09 
.. 

... ?~?..:_ ____ , ________ ... !_~_,;_7_·~·----·--l_o_o_. ----- .. 
~_[.~ 
PRIMARY SALINITY 
SECONDARY SALINITY 
PRIMARY ALKALINITY 
SECONDARY &LKALINITY 

!Uliillll~ 
59. 82IIORON 1. 9 Me/U 

HVDIH>GEN SUlFIDE(-) 0.1 ppm ' 
19.54EOUIVALENT SALT 508., Me/LNoC1 

20.64RESISTIVIT't' 8 77°F 11.49 O.M. 

CHLORINITY 244. Me/LN•C:1 

Totals 100. SPECIFIC GRAVITY 1.000 
CARDONATEICHLORIDE ,H 6.6 

___,..,_ __ ____....._._._F . .... CUA '1!11----

Note: The subject water contains 0.021 times 
the sol ids content of "normal sea w -------· 

(·~) :refers to "less than'·'· 

ll"ll!t:h:UI fin 7-1!0) 
,.,., •• •• u ••• A. 

) 

CI+I+Ir 101 ........... ,. "-:J:-"''l "Z"L ::.__ .............. . 
llllflillllDt-•. ~ ~7~--·---·----~-· ----



·""·· 



- . ATTACHMENT II 

GEOCHEMICAL ANALYSIS Of WATER Pro-391 
·--------------------------------·----------------· Fobru:.ry 10, 1')83 wELL No. K:-::.'P 

l-\;',.,;·U:.l'Y J, l<)SJ COMPANY 

F I ELO 

ZONE 

c:,. ·vron : '':JA 
!>-rn ~1. v~;r 

DATE OF REPORT 

04T£ OF SAMPLING 

SA!.!PU:O BY 

LABORATORY NO,­

ANALYST 

1 2-.SJ::-30 
~~~h.:~\·[ _____________ ..;;.s.;..;A-'-'MP_LE souRCE :>·· · !.e 1t, A 1?r;" ;Jrs. 

RAO!C:lli 

SODIUM 
CALC:llJt.l 

t.UGN ES I UIOI 

BARIUM 

S TROtH I UN 

POTASSIUM 

SULPHATE 
CHLORIDE 

CAR !JONAH: 
Iii I CAR80NA'U 
HYII)ROXIDE 

fOOIOE 

SILl CA 

IRON, ALUMINA. 

TOTAL 

Na 

c. 
MJ 
!h 

Sr 

K 

so,. 
Cl 

co:» 
HC0 3 
OH 
r 

_s__Q_!:Kilil!.AT ION 
MILLIGR~~~ PtR LITER 

10 

1:5.6 
19t..1 

o.o 
28:;.9 

118.5 

___ !if: A C T ll!_~ __ v A J..\LL__ ~Af _ _'Il~J....lli.. 
EQUIVALENTS Pf.R ~llliON PERCENT 

~~. 62 
1 • 73 
o.r)o 

0.2.6 

0.95 
5. 53 
o.oo 
L.?) 

38.115 
7.72 
2.67 

1 • 16 

1.:24 
':?4.66 
o.oo 

21 • 10 

100.00 
-------------------·-----·-u-·-·-------~----~~--•-••-••-~•-•w ____________ __ ------------···---·---·---------.i!QJ!J! 

ALKALIS 
.M.lJt~ Eb!. AN !;; Q!.U!_ 

BORON 

HYDROGEN SULfIDE 
0.5 Mg/LI 

t~b.;ent 

.. 

•, 

£A R TH S 

STRONG ACIDS 
IlEAl< ACIDS 
Cs/EARTH$ 

~tl!-1!41 CA!. CltA R A C TE R 
PRIMARY SALINITY 
SECONDARY SALINITY 
PRIMARY ALKALINITY 
SECONDARY AL~ALINITV 

E QUI VALENT 5 AL T 

RESISTIVITY e 77°F 
CH LOR IN I TY 

550 Mg/l N11Cl 

CHLORIDE SALINITY 
SULPHATE ~ALINITY CARBONATE/CHLORIDE 

*- --~------·-··---------~q-·-·-·*--~--------------------------
A i:M_t_ru Na+K 

'rotal hardness: 116.6nJ.t.iL n.~ CnC03 -f.­
Conductivity: 1115 uJm:os/cm ( 6o°F. 
Oil Content: 41 .a mg/L oil 

E. •· • :Jrubnl:er 
D. L Joh:rwton 
C. g. 1-"'ieb.;r 
1-C l.aborc:l :.c):cy 

'P''ll'o.:UI IRn i'·GO) 
'•••n" 1• u.s.A. 

SPECIFIC GRAVIT't' 
pH 

S.51 O,M, 

)2} Mv/L NaCl 

1 .001/~ 
-· ~1·~§. __ 

co 
' X HCO' 

OH 



GEOCHEMICAL ANALYSIS ·oF WATER Pro ... 391 

DATE OF REPORT Fcr>rlli ry 10- !98) 
D-.H: OF SAMPLING Fcbru· ry 2. 1 lS183 
SAMPLED BY 

1" "3'·· 27 . -c ~J-

WELL NO. !Jf,,'}l 
COMPANY C::C!VY'On u::/; 
F i HO ,,( ·n1 · :i.vvr 
ZONE LABORATORY NO. 

MOd. YST SAMPLE SOURCE ': . .-..·~,~le }t, 1\ 1JQO h..!:§. 

.B..!.tU.~ 

SODIUM 
CALCIUM 

MAGNESIUM 

BARIUM 

STRONTIUM 
I'OTA$SIUM 

SULPHATE 

CHLORIOl 

CARBONAT£ 

a I CAIUlONATE 

HYDROXIDE 
JODI DE 

SILICA 
IRON, ALUPotiNA. 

Na 

c. 
Mg 

fh 

Sr 
I( 

SO.q 
Cl 

co, 
wco 3 
O.H 

1 

_..S.9~t~HA1J..Qli.__ 
MILLIGR~MS·PER LITER 

174.3 
31 • 1 
6.8 

10 

11),2 
150.0 

o;o 
294.4 

129.4 

__ FLt~UJ.lilLY_~_.\..ll.L__ ~J~_<;_UlHL..YA!J..!.!.. 
EQUIVALENTS PER MilLION PERCENT 

7.58 
1.55 
0.56 

0.26 

0.90 
4.23 
0.00 
l.t-.82 

3t.09 
7.79 
2.81 

1 .31 

4.52 
21.26 
0~00 

21~ .22 

839.2 19.90 
---~---·-------------~-------~··-·--·---~··---~---~~-------------------

100.00 

.§RQU P 
ALKALIS 

EUTHS 

STRONG AC I Dl 

WEAl< ACIDS 

Ce/UIHHS 

CHlORIDE SALINITY 
SULPHATE SAliNITY 

~-~~.!!Ill 

£t!.{MI CAL CHARACHIII. 
PRIMARY SALINITY 

SECONDARY SAliNITY 
, P R I hi A RY ALK A I. IN I TV 
SECONDARY 4LKALINITY 

~CELLA~- , 
BORON 1.0 
HYDROGEN SULFIDE Abrcnt 
EQUIVALENT SALT J.SQ 
RESISTIVITY e 77°F 9.75 
CHLORINITY 247 
SPECIFIC GRAVITY 1.0014 

CAI'I80NATEICHLOR I DE ' pH 7 .2!3 
·---------------·-·------------·----------------~----

Total het.rdne:.c~.'!: 105.5mg/L as CaC03 
Conductivity: 1026 uhmos/c.m © 60°F'. 
Oil Content: 47.2 ~/L oil 

E. \l. Druhr.tker 
D. L. Johnston 
C. E. Fiebur 
l...C labors. Lory 

CI+I+Br $0 11 
lMC RlPMEStNTS •toNCiNfMATION 0~ SOLIDS IN NORMAl SEA W~Tt-• 

.. 

•. 

M-./L NGC! 

o.M. 
Mg/l MoCl 

rita..~~~ , •• ~ 7-tol 
,, ... , .. , .•• u. *·"· ll*"~~···~~.·--·~;'"'l1~-· Y<:.rnnda ~ -·-------

,, ',, .. r.<l~-..:.p.~l/l~~~~·.(.;;y~~~,j.;;hr.,::(t~.-v:ti,l.;tc•..,~H-. "'":P·:::,;·;~~,~~~~:·~··!··•~·.·•·"--""'"'~":~;Il'f~!~ .. :U. ~ ... "!..,_~~~~;,;..,;.....~~;;;w.;o::.;<;--. ...... --.,.....-~-.. -~-,...-------... ~1!'~~·!1151·'·.~1\l!''i'""''"ffm'~~·~•"' 



' 
GEOCHEMICAL ANAlYSIS OF WATER. Pro-391 

DATE OF REPORT J<'<:bru;~ry 101 1'/eJ 
IHH OF SAMPLING ?cbru ry 11 198) 
SIH.II"l.ED BY 

LABOkATORV NO. 

.!'? .. Ml. I C A_!,._~ 

SODIUM 
CAl.Cil!M 

MAGN £5 I UM 

BAR llli>l 

STRON'f lUM 

'0TAS51lJM 

!IUU'HAH 

CHLORIDE 

(;,1\Pi:BONIU'E 

Ill CJIIIHlONAH: 

11Yi:Hl0 :0 DE 

10010[ 

S!l.!CIIi 

I RON , UU\\.1 Ui A. 

'I ;l,~SJ .. I-2.)+ 
~ill' 

N, 

Co 

Mo 
lh 

S r 
I( 

so 4 
c! 
co! 
HC0 3 
OH 

~~~ ... ~! 

!'!:eO !I 

----~9 !:i..);J _':l.li1,.AH1Ql::L._ 
MILL!GRA~S ~lR LIT~N 

16~) ~2 
:30.1 
7.5 

10 

M.o 
11+ 7. 5 

o.o 
2 ") . "'· 

'118 

wELl. No . [P.,', !F 
COMPANY Ch(:Vrnn 11 A 
F 1 ELD L•..!l'11 iUvcr 
ZON £ 

' ____ ':! S,!i,_~_:r l.!i.§. ___ \1.~1-,,1,1_1; ___ _ .'3.~-~J:.I..Lf>!JL.~ . .!..\LI .. 
OCDUIViLINTS F[R MILLION 

7.36 
1 .50 
o. 

o. 

0.96 
J1 • 16 
0.00 
h.62 

P [ R.C f. N T 

:37. ?r 
7.70 
3.1 e 

i .3.3 

h.93 
21 .. 36 
0.00 

.?2 

1 00 .• 00 

'. 

1\L~.«:.liS\ I"R!MiUf•r ~~IH.INITY 

SECONDARY SALINITY 

PRIMARY ALKALINITY 
SECONDARY 'LKALINITY 

BORON Q,J4 M11/l!l 

EAIHI~S 

1HIHHH;; AC I 0$ 

WEAK ACIDS 
Cl/I!ARTHS 

C!-llr.Jft!IH: ULINI 

SULPHATE SALINITY 

D. 
c. 

CAR~ONATE/CHLDAiDE 

HYDROGEN SUl.f'IIH: .~.bc:,cr1t 

EOUIIUILEN'r SALT 

RESISTIVITY • 77°F 10.04 
CHLOAINITV 243 
SF'EC:IFIC GRAVI'fY 

pH 

Ca+Mg<·Bi:HSr 

~ 

1 .OJ10 

co.~ 

X HC<i, 
OH 

CI•I•Sr SO• 
A~C Rl~~IIENT$ "CDNCINT~ATION OF IOLIDI IN NO~NAL SEA waTER" 

MfJ/l !\h•Cl 

0.11<1. 

Me/tN~C! 



~ 
' I 

·. GEOCHEMICAL ANALYSIS Of WATER Pro-391 

OAT£ OF REPORT r:brn·ry 101 lS1rj3 
D'TE OF SAMPLING Fcbnr ry 1, 19 3 
SAMPL EO BY 

1 ?-F-\J '-25 

----·-··--------·----------· 
WELL NO, 
COMPANY· 

F I EL 0 

ZONE 

l::~·.:r 

LABORATORY NO. 
.ANALYST _____ S_AM P ~~- . • !.:~ :~ 1 j-,. .B.__ __ _ 

____ c 9 !i!:J .t!lJ~All.Q1:!.__ 
~ILLIGRAWS PER LITER 

__ _!'i E A C llli(L. .. YAJ...l!L__ !!..L~ ... c i:Jl" G VAL U E 
EQUIVALENTS PER UILLION PERCENT 

SODIUM 
CALCIUM 
MAGfol E S IIJM 

BARIUM 

STRONTIUM 
POTASSIUM 

SULPHATE 

CHLORIDE 
CARBONATE 
B I CARI!IONAl'E 
HYDROXIDE 
IOOIOE 

SILICA 
IRON, ALUMINA 

TOTAL 

so,. 
Cl 

co, 
HC0 3 
O.H 
r 

i 59 .c 
29.2 
5.8 

10 

45.3 
145.7 

o.o 
2)0.2 

112.8 

758.8 

{.95 
1 • 46 
J.48 

0.26 

0.94 
It. 11 
o.oo 
l,. 10 

'18.30 

37.98 
7.98 
2.62 

1.42 

5.14 
?2.h6 
0.00 

:?.2.hO 

100.00 -----·-..... ---·-------··~·-" _______ , _______ ..._....._ __ , 
G R.Q.!J.!. ~ !i~ 1!S I <;:A 1. $': H A R A !aU!_ M I S C EJ..J....Hi..~.L 

ALKALIS I"RIMARY SALINITY llORON 
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE 
STRONG ACIDS PRIMARY ALKALINITY EQUIVALENT SALT 
WEAK ACIDS SECONDARY ALKALINITY RESISTIVITY 0 77°f 
ta/EARTHS CHLORINITY 

CHLORIDE SALINITY SPECIFIC GRAVITY 
SULPHATE SALINITY CAASONATEICHLDRIDE' pH 
-------··--·-------·-----~n•-•--•·-~~-••-m•-~•-•1•-----··-•---------·--•-•b---·--------------

Total hardness: 96.6 r.Jg/1 as CaC03 
Conductivity: 952 uhmos/cm © 600F. 

E. II. Brubaker 
D. L. tiohnston 
C. E. Fieber 
1-C L' boratory 

0.5 Mgfll 

Abr>ont 
h45 Me/L NoCI 

10.50 O,M, 

240 · Mt/L NaC:I 

1 ;0012 
7.11 

CI+I+8r $0ij 
ARC "fPRC$EHT$ °CDNClHTRATION OF SOLIDS IN NOnUAL StA WAT£R 8 

li'JIIi• 301 (h. 1-tOl 
'••~>tn 111 w. I.A. ~ ~., ; \:t1·1, .. rtt. 4 ... ./ Ill IM'jCOI-- • • z. ____ [r.::::____________ -· .. --

.,..."'.~ .. ···""''""' ··~~ ,,., .•.. ~ ... :-···"!('W''~!:"~""""'..,··-·..,......, • ..., __ ......,.,..~~ ... ,.__"'i_""'"_~, ... ~-:v--":""""""'"-~lffl'i~.~~,f'.~l. I 



GEOCHEMICAL ANALYSIS OF WATER Pro-391 

DATE OF REPORT Febru· ry 101 198,3 
DU£ OF SAMPLING }'cbru:.:cy 2 1 198,3 
SAMPLED IJV 

WELL NO, 

COMPANY· 

F I EL 0 

LABORATORY NO. 12-8,31·:-28 ZONE 

Y.::T.!P 
Cl: c:vron w·.A 
i:crn ·:i V\'r 

ANAL VS •. T;... ______ , .... '3l~,.;<';',., .. ,'!.;L_ ______ ___j~-L E. SOURCE 

~A!..J __ {.QNl:Jli.l~-- REACTING VA!,UE 
IIIILLIGIUWS I'Eit I..IHII [(.i(jlvALEN1'sPE-R t.t-II..LIOH 

:>.~·;-le rt. B 1_y-,_o hrs. 

.R...L~i=JJJiL v ~.l.!.J .. 
Ptl'!CEHT 

SOD IUN 

CALCIUM 

MAGN E S I UW 

BARIUM 

HRONTIUN 
POTASSIUM 

SUI. PH AT£ 

CHLORIDE 

CARBONAT£ 

BICARBONATE 

HYDROXIDE 

IODIDE 

SILICA 

IRON, ALUMINA 

Na 

Ca 
Mg 

Ba 

Sr 
I( 

169.7 
30.6 
5.6 

10 

h1;4 
151.7 

o • .o 
273.7 

121.8 

804.5 

7.38 
1 • 53 
0.46 

0.26 

0~86 
11.23 
0.00 
h.l~-9 

19.26 
TOTAL 

----·~-~.~----------------w--•-~"•-••-~•-••v ____ ...... ____________ _ 

3 8 • .32 
7.9/t 
2.39 

1.35 

4;47 
22.22 
o:oo 

2.3.31 

100.00 

.§!!2.!.!.!. s; H li: M I C A I. _<;_!j A R A 5t T g f!. ~ I S C E!.l. A lti.Q_lJ.L 
1 .o 
Absent 

ALKALIS PRIMARY SALINITY BORON ' 
EARTHS SECONDARY SALINITY HYDROGEN SULFIDE 

STRONG ACIDS PRIMARY ALKAliNITY EQUIVALENT SALT 
W£AX ACIDS SECONDARY ALKALINITY RfSISTIVITY e 77oF 
Ca /EARTHS CH LOR IN I TY 

CHLORIDE SALINITY SPECIFIC GRAVITY 
SULPHATE SALINITY CAIUOIUH.ICHLORIDE • pH 

-------~-·----------------------------------------~-----!!J:.~.l~Ji!Ll litH K 

Total hardness: 99.6 mg/L as CaCOd f. 
Conductivity: 975.6 uhmoa/cm G. 60 F. 
Oil Content: 4.3.6 mg/1 oil 

E. ~:. Brubt~kcr 
D. L. Jo}mston 
C. E. Fic:ber 
1-C l.n.b9ratory 

TICKHI. GRAPH 
'JWIEACTING VALUE 

Ca+Mg+Ba+Sr 

.-\'" 

450 
10.25 
250 

1.0014 
7.22 

co, 
X Hco, 

OH 

CI•I•Sr SOu 
ARC At~AEStNTS °CONC£NTAATIOH Of SOLIOS IN NOR~4L SEA W~T£A• 

' 

•. 

Mgfll 

Mg/l NoC:l 

O,N, 

Mv/l NeC:l 

~·; • 3) I l. •Y 7-8tJi 
'••~~~. ~~ O;l.~. ., 11Htt11-""""""'''-:. -------------------



GEOCHEMICAL ANALYSIS Of WATER Pro ... J91 

DATE OF REPORT 

O~TE OF SAMPLING 
SAMPLED lilY 

lABORATORY NO. 

!'<."b"'u· r~: 1 o, .un.3 
Frbn.l 1:1 .3, l')f-~.3 

WELL NO, 

COMPANY· 
FIELD 

ZONE 

l:::·~·.rp 

CL vo . -;. tJ~~:\ 

;;ern :.~.vor 

~!.!.........-----~~----·-- ___ ...;;s~A.MPLE souRcE :::.:.~::: .. 'e.::t.. -a P::Jr• !::::::5. 
..lt!.Q...L£.MJI 

SODIUM Na 

CALCIUM Ca 

MAGPHSIUM Mg 

BARIUM lh 

STRONTIUM sr 
POTAS$1iJM K 

SULPHATE so 4 
CHI. OR I OE Cl 

CARBONATE co~ 
SICA!'UONHE HC0 3 
HYOROXID[ OH 
IODIDE l 

SILICA s !02 
I RON, ALUM HU R201 

TOTAl. ---... 

-~FlO.':!!. 
ALKALIS 

EAR 1"H S 

__ S..9!:1!,;_1 NT_!AIJ..Qli_ __ 
MILLIGRA~j ,lft LITift 

____ B.~\;.!.ll4_~_\>:A!..,!LL __ 
EOUIVALlNTS ~(~ ~llliON 

fi.f; ~.O .. L~~_y ~LlJl 
PC RCtNT 

190.6 
J3.9 
en 

10 

14.4 
1 ~~7. 9 

o.o 
2?9.2 

116.6 

r:h9 .4 

Q!.~u.l!. 
I"RII>CARY SALINITY 

s.29 
1 .69 
0.56 

0.26 

0.92 
5 • .30 
o.oo 
h.58 

21.60 

3~.38 
7.8.3 
?.59 

1.20 

L,.26 
2h.54 

0 .. 00 
21 .20 

.M.lJ!~_;J.J ... MliQ!J..l. 
BORON 0.2 Mgfll 

HYDROGEN SIJLF I OE /,bsent 

~ 

•. 

Sl'RONG ACIDS 
SECONDARY SALINITY 
PMIWARY ALKALINITY 
SECONDARY ALKALINITY 

EQUIVALENT SALT 530 Mg/lNuCI 
WEAK ACIDS RES I S Tl VI TV Ill 77 ° F 8 • 72 0. M, 
Ca/EARTHS CH l 0 R IN I TY _31 0 Mg/L N.,<;l 

CHLOR IOE SALINITY SPECIFIC GRAVITY 1.0011 
SULPHATE SALIN I TV CARIONAT£/CHLORIOE pH 7.21 -----"-·· ·--.. ------·~---·------__::__ ___________ ..,;._ ·---
!!!.!!!.~S.U Na+ II 

Total hn.rd:1ess: 112.6 mg/1. as CnC~q f.. 
Conductivity: 114'7 ull.rn.os/ em (·; 600F"; 
Oil Content: 46,3 mi:,/L oi.l 

I~. ~;. Brube.l.er 
D. L. Johncton 
c ii r~. }l'i e\)er 
1-C l;ll>oratory 

!..!SJH . .b..!..._~!!.~'=.li Ca+Mg-+Sa+Sr 
1ii.RUCTING VAlUit A--

CI+I+Br SOu 
~RC RtrR£5ENTS °CONCtHTRATION OF SOLIDS IN NO~~AL SEA WATE~n 

f'AO• HI !lin NO) 
,.,.,,. 1• u.t.A, •••~<•ct ___ :!. H. Y:~~1n~---

•• ,, ·~·- W"•'' ........ ,..-, •••. ,...,,_,..__ ... ~ ,_,,.,..,.,,... •• ~ ..... ---......................... ,_"'f'"'~ ...... ~-.--..... ~~ ..... - ... lll< .... 'l""~-.. ~~~~~tfll--·----~~~ ....... ~~ 



, .. 

GEOCHEMICAL ANALYSIS OF WATER Pro ... 391 
----------------··------·------------------------------------OAT£ OF REPORT 

D'TE OF SAMPLING 
SAMPlED BY 
LABORATORY NO; 

Fobru .ry 10, lS!CJ 
Ji'c;lJr·...:.~~ry .3 1 l (;<.:3 

WELL NO. 

COMPANY· 

F I ELO 

ZONE 

Jc~:.T 
c: . ...:vron USA 
];r;l'n ":i.·;or 

-~~lli_T ----·--:_,.;.;..·:..:.! J'""::v~: _____________ S_A..;..M..;..P_L;;;..E.;;_..;..,S.;...;O U R C E ~:1 '"""' 1 P l t. C lJ.DO....l:..rs • 

SODIUM 
CALCIUM 
MAGNESIUM 

BARIUM 

ST~ONTIUN 

POTASSIUM 

SULPHATE 
CHLORIDE 

CAIUONATE 

II CAIHIONATE 

HYDROXIDE 
IODIDE 

SILICA 

I RON, ALUNIIIU 

TOT AI. 

Na 

c. 
Mg 

lh 

Sr 
I( 

__ (_ Q !i~J Ji!.!AI.LO..tL_ __ 
~ILLIGh•us PER LITER 

152.7 
2S1 .2 

.3. 5 

9 

/.1; .3 
1J.,J.9 

o.o 

'?20.4 

__JUlACJ~G VALUE REACTING VALUE 
EQUIVALENTS PER MILLION PERCENT 

[.64 
1 .46 
0.~9 

0.23 

0.92 
1: .o6 
o.oo 
;.64 

17.24 

3A.52 
C.h7 
1 .68 

1 .33 

5.?-h 
;-~3 ~.55 

0,00 
;~1. 11 

10'i.OO 
•• "',. ·----·-----~L!IWIO-"•"'"-~'-'"'-~--------•w ____________ ..,_••-•-• --------------
2...~2.11.! 

Al1<4liS 

URTH$ 

STRONG ACIDS 
WEAK ACIDS 

Ca /URTHS 

~HlMICAL tHARA~ill 
P'R l WARY SALIN i TV 

SECONDARY SALINITY 
PRIMARY ALKALINITY 
SECONDARY ALKALINITY 

MISCE!.L.AN§Q!il_ , 
BORON 1 .,3 Mg/LI 
HYDROGEN SULFIDE Absent 
EQUIVALENT SALT h20 Mg/LNoCl 

RESISTIVITY t 770F 10.99o.M, 
2":1.7 CHLOR IN I 'I'Y A Mt/LNo(l 

SPEC IF I e GRAY I TV 1'.0011 CHLORIDE SALINITY 

SULPHATE SALINITY CAUONAU:/CHLOR I DE 1 pH 7.05 
·~"'-- ... "' _,.. --~~~~~---------;......, ______ , ___ ~ ... -··--·""---.. --

1'1 EI~-~Jllt! !Ia + K 

Total hilrd.neos: . B7 .4 Ifl8}L no CaC03 'f.. 
Conductivity: 910 u)1.mo~Lcm ~· 60°F. 
Oil Content: 30.9:rng(L o1l. 

E. ll. I:rub:.lwr 
D. L. JolmsLon 
C. E • .fo':l.ober 
1-C L:lbora'tory 

Ca+Mg+Ba+Sr 

~ 

CI+I~Br lOu 
1.111C RtPIIIUENTS °CONC£NTIIATION OF SOLI 0!1 IN N0111;14L SLA ii4TEII 0 

f'IIO• 311 fh~ Nil)) 
, ...... ,., •• u.i.l, .. ;•:,,,., 

'" .'•PI•')'i'\¥lliJM!l!lll.l}'-l;'l\';,tl• ~'t_))~M .·,~·~~. 7i"<" ·• . 



.. GEOCHEMICAL ANALYSIS OF WATER Pro-391 
DATE OF REPORT' 

DH£ OF SAMPLING 

SAMPLED BY 

LABORATOR'f NO, 

ANALYST 

SODIUM 
CALCIUM 

MAGNI!SIUI!f 

IHRIUW 

STRONTIUM 

POTASSIUM 

SULPHATE 

CHl.ORIOE 

CAR90NAH: 

8 I CARBONATE 

HYDROXIDE 

IOOIOE 

Sl L I CA 

II'ION, ALUMINA 

TOTAl 

/e:'uru: .ry1 01 1911.3 
fchru\.~l"Y 2, ]')C) 

Na 

c. 
Mg 

lh 

sr 
I( 

so,. 
Cl 

co 3 
HC0 3 
O.H 

I 

--~ 9 ~~.1 !i!.&.A.ll.Q..l:i.__ 
MILLIGAAWi PlR liTlN 

165.1 
)0.0 
3.4 

11 

52.6 
15( .o 

o.o 
228.0 

121 .3 

767.4 

WELL NO. 
COMPANY· 

F I EL 0 

ZONE 

K{ . .'P 
r.·.' vron U~~ \ 
j,crn ·~iver 

SAMf>LE SOURCE ;'.;t;nrle f't, C 1300 hrs. 
R E A C T I N ~Y.A.\...11. E__ R E A C T I N G V .!.1.J.!.!.. 

EOUIVALUHS ~El t.!ILLION HftCENT 

7.18 
1 • 50 
o.~~R 

0,211 

1 • 10 
1• .hO 
o.oo 
'].'14 

38.85 
8.12 
1.52 

1 • 51 

5.95 
:.:) .~1 
o.oo 

20.24 

100.00 

----·-·-------------------
GROUP Ml SCELI.ANEOYS. 

ALKALIS BORON 1:1 M;fll 
EARTHS HYDROGEN SULFIDE J\b:;ent 

•. 

STRONG ACIDS 

£H£MI~AL CHARACTER 
PRIMARY SALINITY 
SECONDARY SALINITY 

PRIMARY ALKALINITY 

SECONDARY ALKALINITY 

EQUIVALENT SALT 450 Mg/LNoCI 
WEAK ACIDS 

CII/URTHS 

CHLORIDE SALINITY 
SULPHATE SAliNITY CARBONATE/CHLORI0£ 1 

RESISTIVITY • 77°F 10.29 O,M, 

CHLOR IN I TY 257 Mt/l NoC:l 

SPECIFIC GRAVITY 1.0012 
pH 7.05 

---u-----·--~---·-•-H_o __ ..... ____ i, __ u_u_n __ , __ ,_,." __ ..... ____ , ..... __ ..... __ ..... _________ u•--~-----·-• ..... •----------.......... ~~------
~!..!!!l!.U Na+ 11 

Total hr-rdness: en. 7me/L as CaC03 f.. 
Conductivit:n 971.8 uhmos/c.m ~' 6tJ0 1''. 
Oil Content: 30.7 ~/L oil 

E. W. Brubaker 
D. L. Johnston 
C. E. Fieber 
1--Cu.borat .. ,ry 

! I !;,!( E 1.1. i.M.t!i Cl.!l+Mg+Ba+Sr 
~EACTING VALIJI: --\" 

CI+I+Br SO• 
ARC IIEPIU:UNTS °CONC!NTNATION 01" SOLI Dll IN NORIUI. IlEA WAH II• 

·;.,_o.UI fllw• 1·801 
P'•I•Ue 1111 U,li,A, 11 11;~ 01 ~. 1!. Y<1.mn.da ~-· ----· -----



. , 

GEOCHEMICAL A.NAL.YSIS OF WATER Pro-391 

O~TE OF REPORT F:;bru:::·y 101 lC)CJ 
OlT£ OF SAMPLING FuLI'U l'Y 1, l<Jf'J 
SA!oiF'LED BV 

LABORATORY NO. 

ANALYST 

R~PICAJ.:i 

SODIU!I.i 

CALCIUM 

MA<G.N £5 I UM 
BARIUM 
STRONTIUM 
POTAS.SIUM 

SULPHATE 

CHLOIIH.U: 

CARillON ATE 

IIICARI.'IONA>TII: 
HYDROXIDE 
IODIDE: 

SILICA 
IRON, ALUMINA. 

TOTAL 

1:~-u;::-26 
~;;!!ill._ ____ , 

so,. 
Cl 

co, 
HC0 3 
O.H 
I 

__ t 9 ~ll:H!All.Ql:L_ 
~lll!GRA~S PEA LITEM 

149.0 
2R.5 
?.8 

10 

1,.2. 7 
142.2 

o;o 
217.8 

11.3.4 

707.4 

wE 1.. l. N 0 • Is. T:P 
COMPANY ';, Vl'vll U:!A 
F 1 EL o Lern ::ivC'r 
ZONE 

SAMPLE SOURC£ ..::..::.....± 't .. C 

_ .!H .. g,I.LN..LY..!.\..\LL_ ~J !C T HUL.Y..M..!.l~ 
EOUIVALENTS PER ~ILLION PERCENT 

6.48 
1. h2 
0.31 

0.26 

0.89 
Lf. 01 
0.00 
3.57 

3Et25 
B • .3R 
, • 8.3 

1. 54 

5:25 
23.67 
o:oo 

21 .08 

100.00 

.. 

•. 

---·-•-••,._m_•-~ ... ---u..,-••-~--... --•·---·-,.--·-·------·--.. , ____ ...._ _ _.._••----
JLF!.QY!. 

ALKALIS 
EARTH$ 
STRONG ACIDS 

WEAK ACIDS 

Ca/lARTHS 

CHLORIDE SALINITY 
SULPHATE SALINITY 

CH ~M I ~~.M .. £.L~ 
,.RIMARY SALINITY 
SECONDARY SALINITY 
PRIMARY ALKALINITY 
SECONDARY AlKALINITY 

CAAIONATE/CHLORIDE• 

Total hr~rdncss: 86.7 mr,/L as CaC03 
Conductivity: 899 uru::.os/cro (:. 60°F • 

E • 1:1 • Brub;:.ker 
D. L. Johnston 
C. r~. Fieber 
1-C L::~ bora t.c I"'J 

-\-
CI+!+Br 

Ml SCI!:!,,I.ANEO!.!S 

BORON 0,8 
HYDROGEN SULFIDE Absent 
EQUIVALENT SALT 420 
RESISTIVIT'Y I 77° F 11 • 12 
CHLORINITY 234 . 

"f. 
ARC ~tPM£i[NTS °CO~C£NTRATIOH OF SOliDS 

so 11 
I~ NOR~AL SEA WATER" 

~I $N IUH __ i.:_lj ' ,, X.<:r-l:Ld~:~ ""0· 31'11 !••· '·1101 
P•iwTtt 1• U,I,A. 

Mgfl I 

Mg/t NoCI 

O.M, 
Ma/L Net(; I 
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ATTACHMENT III 

KERN RIVER OIL FIELD 
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